The enclosed report "Evaluation of the Effect of Elevated Temperatures on the Waste Containers in Room 7 of Panel 7 to Determine if an Additional Reaction Hazard Has Been Introduced" was developed by the LANL-Carlsbad office to document their evaluations of the potential impact of elevated temperature on transuranic waste containers emplaced in Panel 7, Room 7, the location of the breached container within the WIPP repository.
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Summary
The Los Alamos National Laboratory -Carlsbad Operations (LANL-CO) Difficult Waste Team has evaluated the effect of a heat generating event on the adjacent waste containers in the Waste Isolation Pilot Plant (WIPP) Room 7 of Panel 7 to determine if a heat event could have chemically or physically changed the waste and introduced a reaction hazard. This assessment relies upon documentation available to the LANL-CO and physical evidence in Room 7. Los Alamos National Laboratory (LANL) has not conducted testing to support these analyses. Unreacted drums of nitrate salt waste stream, LA-MIN02-V.001, continue to pose a potential reaction hazard in Room 7. The other waste streams present in Room 7 are not likely to have developed reaction hazards as a result of heating.
Background
On May 1, 2014, NWP declared a potentially inadequate safety analysis (PISA) based on the possibility that a container of nitrate salt bearing waste had contributed to the release of radioactivity in the WIPP underground. Recent entries into underground Room 7 have confirmed that at least one nitrate salt bearing waste container from Los Alamos National Laboratory is breached and is a likely source of the radioactive release.
1 Photographs from the May 12, 2014 entry into Room 7 showed evidence of melted plastic and rubber on 55-gallon drums and standard waste boxes, indicating the production of heat likely occurred in the room. 2 Subsequent entries into Room 7 showed heat damage on the nitrate salt bearing waste drum and surrounding waste drums. As part of the continuing investigation LANL-CO was tasked by the Department of Energy Carlsbad Field Office (CBFO) to evaluate the effect of heat and elevated temperature in Room 7 on the waste containers emplaced there to determine if the heat has chemically or physically changed the waste and introduced a reaction hazard causing the waste to spontaneously combust, self-heat, autoignite, or explode.
Based on a review of the information available to date regarding the release in Room 7 the event did not appear to involve an explosion. Damage to surrounding containers, backfill bags, shrink wrap and slip sheets was likely due to the heat generated and not direct burning of the plastic materials. Based on the photographic evidence 3 of the color of the steel on the breached LANL drum, a small area of the drum reached a minimum temperature of 340°C 4 . The maximum surface temperature of the drum is bounded by the critical temperature of low-carbon steel 5, 6 (700-870°C) 7 due to the apparent lack of structural deformation on the site of the discoloration. The immediately adjacent drums do not show signs of radiant heat damage that would exceed 230°C, the auto ignition temperature of paper 8 . The damage to container gaskets, polypropylene backfill bags, shrink wrap, and slip sheets indicate a room wide temperature sufficient to cause the polymers in these items to flow or melt without burning which will happen at approximately 170°C
9
. Based solely on the photographic information it appears that some surfaces on the LANL drum may have reached temperatures of up to 700-870°C 10 and the waste in a large portion of the room reached temperatures up to 170°C 11 to 230°C
12
. The evaluation that follows is based on this temperature range. The fifty-five containers that represents LANL's LA-MIN02-V.001 waste stream in Room 7 contain nitrate salts, an oxidizer, mixed with Swheat Scoop -a wheat-based organic kitty litter -that LANL used as an absorbent in remediation/repackaging activities. Some of these drums also contain other organic compounds such as neutralizers added to treat free liquids during remediation/repackaging activities.
Containers from
Photographs from Room 7 verify that at least one container from this waste stream has reacted, is breached, possibly due to a chemical reaction, and is a likely source of the radioactive release.
Because of the mixture of organics (fuel) and nitrate salts (oxidizer) in these drums they continue to pose a potential hazard. There may be some of these containers that have not reacted, even within the main heat zone. However the 170-230°C temperatures likely experienced by some of the other LA-MIN02-V.001 drums may have dried out some of the unreacted oxidizer-organic mixtures increasing their potential for spontaneous reaction. This dehydration of the fuel-oxidizer mixtures caused by the heating of the drums is recognized as a condition known to increase the potential for reaction. 13, 14, 15 Reactions may have occurred within some of these drums at levels insufficient to lead to detectable visible evidence. These twenty-one containers have been compared to a list of containers provided by LANL and Central Characterization Project (CCP) to LANL-CO which contain homogeneous solids identified as nitrate salt waste. 16 None of the twenty-one containers listed above are found on the list; therefore, based on the best available information, the conclusion is that the homogeneous solids in these containers are not nitrate salt waste. Heat generated in Room 7 would not create a reaction hazard in these containers.

Containers from Waste Stream LA-CIN01.001
Container Type Total Number of Containers in Room 7
Number of Containers Overpacked in SWBs 55 Gallon Drum 60 55
The sixty containers that represent LANL's LA-CIN01.001 waste stream in Room 7 consists of cemented inorganic homogeneous TRU waste generated in LANL's Plutonium Facility (TA-55).
Waste Lock 770 (sodium polyacrylate), an organic absorbent, was used on top of the cement in remediation/repackaging activities on all of these drums. The cemented waste contains nitrate salts, but does not pose a reaction hazard because the nitrates are solidified in cement and Waste Lock 770 will not combust under normal circumstances. 17 Heat generated in Room 7 would not create a reaction hazard in these containers.
Containers from Waste Stream LA-MHD03.001
Container Type Total Number of Containers in Room 7 SWB 1
An evaluation of the single SWB (LA00000068005) that represents LANL's LA-MHD03.001 waste stream in Room 7 was conducted using packaging paperwork and radiography. Information on the contents of the SWB shows it to contain waste from three drums repackaged into the SWB. The contents of these drums include: absorbent, cardboard, cloth coveralls, paper, plastic debris, glass debris, metal scrap, rubber aspirator bulbs, and wood. This container and its three parent drums have been compared to a list of containers agreed on by LANL and CCP to contain homogeneous solids identified as nitrate salt waste. 18 Neither the SWB nor the three drums overlap with the list; therefore, based on the best available information, there are no nitrate salts in this container.
Based on the description of the contents of this single SWB, this container does not pose a reaction hazard in Room 7. Heat generated in Room 7 would not create a reaction hazard in this container. Based on the description of the contents of the nine containers of the LA-MHD04.001 waste stream, these containers do not pose a reaction hazard in Room 7. Heat generated in Room 7 would not create a reaction hazard in these containers.
Containers from
Containers from Waste Stream BN510.2
Container Type Total Number of Containers in Room 7 100 Gallon Drum 6 SWB (overpacked drums) 3 The BN510.2 debris waste stream is generated at Idaho National Laboratory's (INL) Advanced Mixed Waste Treatment Project (AMWTP) from the supercompaction of 55-gallon containers of debris waste. With a force of 2,000 tons, or 4 million pounds, the Supercompactor can compact a 55-gallon drum to roughly one-fifth its original size. The compacted drum is called a puck. Up to 6 pucks are placed in a 100-gallon drum. If 100-gallon drums become damaged, they are overpacked into SWBs. The uncompacted waste consists of various combustible and noncombustible debris materials that originated from Argonne National Laboratory-East (AE), Materials and Fuels Complex (AW), Battelle Columbus (BC), Mound (MD), and Rocky Flats (RF), as well as AMWTP self-generated (i.e., BN item description codes (IDCs)) non-polychlorinated biphenyl (non-PCB) debris waste within the AMWTP Waste Treatment Facility (WMF-676).
Containers from Waste Stream BN510.3 Container Type
Total Number of Containers in Room 7 100 Gallon Drum 15
The BN510.3 newly generated debris waste stream is generated at INL's AMWTP from the supercompaction of 55-gallon containers of debris waste. With a force of 2,000 tons, or 4 million pounds, the Supercompactor can compact a 55-gallon drum to roughly one-fifth its original size. The compacted drum is called a puck. . Supercompaction removes air volume and doubly encapsulates the waste -rendering it unlikely to burn even when exposed to fire. Heat generated in Room 7 would not create a reaction hazard in these containers. The First/Second Stage Sludge waste stream consists of >50% by volume secondary sludge or filter cake from wastewater treatment processes or heavy metal sludges from recovery processes. Nine of the containers are sludge that was placed into a 55-gallon drum that had Portland cement but were not mixed. The excess liquid in the sludge was immobilized, but a solid monolith was not formed. Seventythree of the containers are sludge that was co-fed into a 55-gallon drum with a diatomite and Portland cement mixture, which formed a solid monolith after curing.
Containers from Waste
The following inorganic absorbents were used during remediation/repackaging activities: Aquaset (sodium montmorillonite clay material), Aquaset II-G (granular sepiolite clay), and Micro-Cel E (synthetic calcium silicate).
This waste stream does not pose a reaction hazard because all eighty-two containers are cemented metal oxides and only inorganic absorbents were used during remediation/repackaging activities. Heat generated in Room 7 would not create a reaction hazard in these containers.
Containers from Waste Stream IN-ID-RF-S3114
Container Type Total Number of Containers in Room 7
Number of Containers Overpacked in TDOPs 55 Gallon Drum 328 328
The three-hundred and twenty-eight containers of waste stream IN-ID-RF-S3114 in Room 7 consist of immobilized organic liquids produced in the Rocky Flats Grease Plant. In this process, the organic liquids were processed through an extruder with Micro-Cel E (synthetic calcium silicate).
The following inorganic absorbents were used: Micro-Cel E (synthetic calcium silicate), Oil-Dri TM (clay absorbent), and vermiculite.
This waste stream does not pose a reaction hazard. Contained within the waste matrix is a considerable quantity of organic material that could be considered as fuel; however, it is adsorbed onto an inorganic matrix. There are no oxidizers in waste stream IN-ID-RF-S3114. The effect of heat generated in Room 7 would increase the diffusion rate of radiolysis products and the Volatile Organic Compound (VOC) evaporation rate from the waste during the temperature excursion. But these rates would have returned to the room temperature equilibrium levels near those seen at certification, once the waste cooled. Heat generated in Room 7 would not create a reaction hazard in these containers.
Containers from Waste Stream SR-221H-PuOx
Container Type Total Number of Containers in Room 7 POC 12-in 51
The fifty-one containers of the Savanah River Site (SRS) waste stream SR-221H-PuOx in Room 7 are comprised of plutonium oxide blended with a non-hazardous inorganic material to facilitate termination of safeguards. The exact composition of the inorganic blending material is Unclassified Controlled Nuclear Information (UCNI); therefore, it is not explicitly listed in this document.
This waste stream does not pose a reaction hazard. It contains neither fuel nor oxidizer. Heat generated in Room 7 would not create a reaction hazard in these containers.
